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being the area of the parallelogram. Hence, since the moments of the two couples are equal, their forces are proportional to the sides of the parallelogram along which they act. And, since the couples tend to turn in opposite directions, the four forces represented by the sides of a parallelogram act in similar directions relatively to the angles, and dissimilar directions in the parallels, and therefore balance one another.
Corollary.   The.statical effect of a couple is not ajtered, if its arm be turned round any point in the plane of the couple,
563.   Proposition I.   3°.   The two. couples.not in the same plane, but the forces equal and parallel.
Let there be two couples, acting re-spectively on arms EF and FJF', which are parallel but not in the same plane* Join EF' and E'F. These lines bisect Er
one another in O.                                      Lp
Of the four forces, P on F and P1 on JE' act in similar directions, and their resultant, equal to P+ P', may be substituted for them. It acts in a parallel line through O. Similarly P on E and.-P on F' have also a resultant equal to P+P' through 0; but these resultants being equal and opposite, balance, and therefore the given system is in equilibrium.
Remark i.—A corresponding demonstration may be applied to-every case.of two couples, the moments of which are equal, though the forces and arms may be unequal." When the forces and arms are unequal, the lines EF't FJFvtf. one another in 0 into parts inversely as the forces.
Remark z.—Hence as an extreme case, Proposition I, i°, may be brought under this head. Lei; EF be the arm of one couple, E'Fr of the other, both in one straight line. Join FJ?, and divide it inversely as the forces. Then FK - KE' r.EF-.E'F' and EF' is divided in the same ratio..
Corollary. Transposition of couples. Any two couples in the same or in parallel planes, are equivalent, provided their moments are equal, and they tend to turn in similar directions.
564.   Proposition II.   Any number of couples in the same or in parallel  planes, .may be reduced  to a single resultant couple, whose moment is equal to the algebraic sum of their- moments, and whose plane is parallel to their planes.
Reduce all the couples to forces acting on
one arm AB, which may be denoted by a. Then if PI, /*., jP;), etc., be the forces, the moments of the couples will be /*,«, P^a, Paar etc. Thus; we have /',, /»„, P3, etc., in AK, reducible to a single force, their sum, and
If
similarly, a single force J\ + P^ + etc., in BL.
P,
'Ks, each into its p pendicular distance from the side parallel to it, arc equal, each prodtthe surface of a lens bounded by two spherical surfaces cutting one another at any- sub-multiple of two right angles, and for either part obtained by dividing this surface put for the volume-density, and/ •jfor the (infirijtely small) thickness of the shell, § 495. *Froin tlti's it is easy to? obtain by integration the determination' of the whdle .attraction of a homogeneous ellipsoid on an external particle."cj»fnlnece  s\f   tKto   frrnnefrtrmnfriAn    in   t\\n, frViArtrtr   rif   tilnftrift circuit."   De Morgan, Cambridge and Dublin Mathematical Journal,'
